Study selection
Randomised controlled trials (RCTs) of adults in a critical care setting in which the intensive insulin therapy was defined by a target blood glucose concentration of 8.3mmol/L or less and the study outcome was mortality were eligible for inclusion. Ninety-day mortality was the primary outcome measure. Hypoglycaemic events were of interest (defined as a blood glucose level of ≤2.2mmol/L). The included studies were conducted in Saudi Arabia, South America, North America, Europe, Israel, Australia, New Zealand and China. Participant age ranged from 46 to 75 years old. Most patients were male. Patients were admitted with a range of admission diagnoses and received different feeding regimens. Most of the included trials had a glycaemic target of 6.1mmol/L or less as the intervention target; the rest had a target of 8.3mmol/L or less. The glucose targets in the control groups were greater than in the intervention groups. Most trials were conducted in mixed surgical and medical intensive care units; some were conducted in either surgical or medical alone.
Two reviewers independently selected studies.
Assessment of study quality
Methodological quality was assessed independently by two reviewers using the Jadad score to give a quality rating (maximum 5). Disagreements were resolved by group discussion and arbitration by a third reviewer if necessary.
Data extraction
Risk ratios (RRs) were calculated by pooling trial-specific cumulative incidence ratios from each arm of the included trials. Where event rates were zero, 0.5 was added to each cell. Authors were contacted for missing data if necessary. If 90-day mortality data were unobtainable, the following outcomes were used in order of preference: hospital mortality; 28-day mortality; and intensive care unit mortality. Intention to treat (ITT) data were used where available. Data were extracted independently by two reviewers. Disagreements were resolved by group discussion and arbitration by a third reviewer if necessary.
Methods of synthesis
Risk ratios were pooled in a DerSimonian and Laird random-effects meta-analysis and 95% confidence intervals (CIs) were calculated. Statistical heterogeneity was assessed with Cochran's Q (p<0.10) and I 2 statistics. A random-effects meta-regression was performed for potential sources of heterogeneity identified a priori (type of intensive care unit and 
Results of the review
Twenty-six RCTs were included (n=13,657, range 10 to 6,104). Sixteen RCTs had a Jadad score of 3 and the rest had a score of 2.
There was no significant difference between intensive insulin therapy and conventional insulin therapy in mortality (RR 0.93, 95% CI 0.83 to 1.04; 26 RCTs). This was associated with significant heterogeneity (Q statistic 46.7, p=0.005, I 2 =46%). In analysis of effect modification by type of intensive care unit, patients in a surgical intensive care unit showed significant benefit from intensive insulin therapy compared to the control group (RR 0.63, 95% CI 0.44 to 0.91; five RCTs), but not for patients in mixed or medical intensive care units. No significant statistical heterogeneity was detected. Meta-regression found that the intensity of insulin therapy did not explain the heterogeneity of the trial results.
There was a significant increase in the risk of hypoglycaemic events among patients given intensive insulin therapy compared with control (RR 6.0, 95% CI 4.5 to 8.0; 14 RCTs). There was evidence of heterogeneity (Q statistic 20.7, p=0.08, I 2 =37%). Risk of hypoglycaemic events did not differ by type of intensive care unit or intensity of insulin therapy (data not shown).
There was no evidence of publication bias.
